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ORIGINAL ARTICLE
Effectiveness of Supported Employment for Veterans
With Spinal Cord Injuries: Results From a Randomized
Multisite Study
Lisa Ottomanelli, PhD, Lance L. Goetz, MD, Alina Suris, PhD, Charles McGeough, MS,
Patricia L. Sinnott, PhD, Rich Toscano, MEd, Scott D. Barnett, PhD, Daisha J. Cipher, PhD,
Lisa M. Lind, PhD, Thomas M. Dixon, PhD, Sally Ann Holmes, MD, Anthony J. Kerrigan, PhD,
Florian P. Thomas, MD
ABSTRACT. Ottomanelli L, Goetz LL, Suris A, McGeough
C, Sinnott PL, Toscano R, Barnett SD, Cipher DJ, Lind LM,
Dixon TM, Holmes SA, Kerrigan AJ, Thomas FP. Effective-
ness of supported employment for veterans with spinal cord
injuries: results from a randomized multisite study. Arch Phys
Med Rehabil 2012;93:740-7.
Objective: To examine whether supported employment (SE)
is more effective than treatment as usual (TAU) in returning
veterans to competitive employment after spinal cord injury
(SCI).
Design: Prospective, randomized, controlled, multisite trial
of SE versus TAU for vocational issues with 12 months of
follow-up data.
Setting: SCI centers in the Veterans Health Administration.
Participants: Subjects (N201) were enrolled and completed
baseline interviews. In interventional sites, subjects were ran-
domly assigned to the SE condition (n81) or the TAU con-
dition (treatment as usual–interventional site [TAU-IS], n76).
In observational sites where the SE program was not available,
44 subjects were enrolled in a nonrandomized TAU condition
(treatment as usual–observational site [TAU-OS]).
Interventions: The intervention consisted of an SE vocational
rehabilitation program called the Spinal Cord Injury Vocational
Integration Program, which adhered as closely as possible to
principles of SE as developed and described in the individual
placement and support model of SE for persons with mental
illness.
Main Outcome Measures: The primary study outcome mea-
surement was competitive employment in the community.
Results: Subjects in the SE group were 2.5 times more likely
than the TAU-IS group and 11.4 times more likely than the
TAU-OS group to obtain competitive employment.
Conclusions: To the best of our knowledge, this is the first
and only controlled study of a specific vocational rehabilitation
program to report improved employment outcomes for persons
with SCI. SE, a well-prescribed method of integrated voca-
tional care, was superior to usual practices in improving em-
ployment outcomes for veterans with SCI.
Key Words: Employment, supported; Rehabilitation; Reha-
bilitation, vocational; Spinal cord injuries; Veterans.
© 2012 by the American Congress of Rehabilitation
Medicine
UNEMPLOYMENT IS A SERIOUS and prevalent problemamong persons with physical disabilities such as spinal
cord injury (SCI). Reviews of the literature indicate that the
average rate of any paid employment for individuals after SCI
is approximately 35%,1 as compared with 79% for individuals
without disabilities in the United States.2 It has been estimated
that only 12% of individuals with SCI return to their preinjury
jobs.3 These low employment rates after SCI are evident
among both community and veteran samples.1,4-7 Most unem-
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and data suggest that many persons with SCI who are currently
unemployed judge themselves to be capable of working8 and
express a desire to work.9 Low employment rates after reha-
bilitation are cause for concern, since return to gainful employ-
ment may be the most recognized primary marker of successful
rehabilitation outcome after disability.10 Characteristics asso-
ciated with employment after SCI include demographic vari-
ables (education, sex, race, marital status), injury-related fac-
tors (age at injury, level of injury/impairment/functional status,
time since injury), employment history (employment at or
before injury), psychosocial issues (transportation, physical
health, life satisfaction, locus of control, motivational level/
expectation to work, social support), and disability benefit
status.1 Generally, those who are younger at the time of the
injury, have a higher education level, have a less severe injury,
and were employed before the injury tend to have better postin-
jury employment outcomes.
The Rehabilitation Act of 1986, along with its 1992 amend-
ment, included provisions for supported employment (SE) to
promote inclusion in the workplace of persons with disabili-
ties.11,12 In practice, the generic term SE refers to a number of
broad approaches that involve ongoing supportive services
designed to engage competitive employment among individu-
als with severe disabilities who have experienced a loss of
employment because of disability, or never experienced com-
petitive employment, but want to work. Historically, such
approaches have been applied to assist persons with intellectual
or cognitive disabilities, and they have increasingly been used
to serve persons with other disabilities in recent times. Since
SCI is not treated as a separate category in published data
reports, it is difficult to discern the prevalence of its use among
this population. Although widely used in various community
settings, SE strategies practiced in a generic fashion are distinct
from the evidenced-based practice model of SE.
Evidence-based practice SE (EBP-SE), also known as the
individualized placement and support (IPS) model, is a voca-
tional rehabilitation (VR) modality that promotes high levels of
integration with the clinical team to help people obtain and
maintain community-based competitive employment in their
chosen occupation.13-15 This model follows well-defined prin-
ciples that essentially standardize SE procedures, measure-
ment, and research practices in the field. To date, it has only
been applied to assist people with serious mental illness in both
the general and veteran populations. In a review of randomized
controlled trials of EBP-SE, Bond et al16 concluded that EBP-
SE, when provided with moderate to high adherence to the core
principles, shows evidence of being one of the most robust
employment interventions available for persons with serious
mental illness (SMI). Such reviews of controlled studies have
shown competitive employment rates for individuals with SMI
who received EBP-SE in the 40% to 60% range, compared
with 20% for those not in EBP-SE programs.13,15 In 2004, the
Veterans Health Administration implemented a large-scale ini-
tiative to provide evidenced-based SE to veterans with SMI
under the auspices of the Office of Mental Health/Compensated
Work Therapy (CWT) Programs.17 To our knowledge, there
are no published outcomes from controlled clinical trials of
EBP-SE among veterans. There is a report of a modest
increase in employment rates among homeless veterans with
psychiatric and substance abuse disorders after implemen-
tation of an SE program at several Veterans Affairs Medical
Centers (VAMCs).18 The low effect size (15%) seen in this
study has been attributed to possible methodological issues
or program issues, such as the presence of a competing
model of transitional work, that may have resulted in lower
fidelity in implementing SE in this population.19
At the present time, there are no controlled outcome studies
on the effectiveness of any type of VR interventions after SCI.
There are published case reports documenting various work
supports that have been used successfully to reduce barriers
and return individuals with SCI to work.20-22 There are no
studies reporting the use of the evidence-based model of SE or
IPS among persons with SCI.
The purpose of the current study was to examine whether SE
following evidence-based principles is more effective than
standard care (conventional VR through referrals) in helping
persons with SCI return to competitive employment. To the
best of our knowledge, this is the first prospective, multisite,
randomized controlled trial of SE versus standard VR care in a
population of veterans with SCI. To our knowledge, this study
is also the only project to translate evidence-based SE into a
population with physical disabilities and the first study to apply
SE procedures to help veterans with SCI return to work.
METHODS
Participants and Settings
Participants consisted of veterans with SCI between the ages
of 18 and 65 years who received medical and/or rehabilitation
health care services in the SCI centers at 1 of 6 participating
VAMCs. Consideration of a wide variety of factors was used in
selecting sites, such as location in a metropolitan geographic
region, adequate economic and industrial development, strong
management and leadership support at the local medical center,
available subject pool, and existing public transportation sys-
tems. Each participating site obtained approval of its respective
institutional review board. Only veterans who were not em-
ployed, or were employed but not at a substantial income level
(defined as earning less than Social Security’s definition of
substantial gainful activity) were eligible to participate in the
study. Veterans who had gainful employment at the time of
study enrollment were excluded from the study.
Design
Methods of this clinical trial have been described in depth
elsewhere.23 In brief, at interventional sites, subjects were
randomly assigned using a biased coin design24 without strat-
ification or adjustment to either SE or treatment as usual–
interventional site (TAU-IS). At observational sites, the SE
condition was not available, and all subjects received treatment
as usual–observational site (TAU-OS). All study subjects pro-
vided written informed consent before enrollment. Baseline
assessments were conducted after enrollment and randomiza-
tion.
Our primary hypothesis was as follows: SE will improve
competitive employment outcomes and general rehabilitation
outcomes significantly more than conventional VR (ie, stan-
dard care) among veterans with SCI.
Treatment Conditions
Subjects in the SE condition received the IPS model of SE.
Since the model is considered disability neutral, it was imple-
mented in this population without any modifications. Hence,
the study sought to follow the evidence-based principles of SE
as closely as possible including integrated vocational and med-
ical rehabilitation treatment, rapid engagement in job finding,
competitive employment, inclusion regardless of severity or
type of disability, ongoing job support, and focus on participant
preferences. Services were primarily provided in the commu-
nity, rather than in office or hospital settings, and access to
personalized benefits counseling was included. The provision
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of these services was by a VR counselor who was hired for the
study, trained in the IPS SE model, and integrated as a provider
among the SCI interdisciplinary care team in the SCI center.
The treatment-as-usual (TAU) condition typically involved
referrals to VR services outside the Veterans Affairs (VA) SCI
center. In this condition, there was not a single provider of VR
services who was part of the SCI interdisciplinary care team at
the SCI center. Rather, subjects in the TAU condition were
referred by the research coordinator back to their clinical SCI
interdisciplinary team members (eg, physiatrist, psychologist,
social worker) who would provide them with a referral to an
agency or provider who was not part of the SCI center (eg, state
VR), and these subjects may or may not have received any
additional VR services.
Procedures
Potential participants were referred by SCI treatment pro-
viders or self-referred after reading institutional review board–
approved study advertising materials. The research coordinator
at the participating VAMC met with each referral to review the
study and obtain informed consent. Subjects drawn from the
interventional sites who met inclusion criteria were randomly
assigned to either SE or the comparison group. Veterans who
receive health care from the observational sites and met inclu-
sion criteria were not randomly assigned but were asked to
participate as comparison-group subjects.
The study was open for enrollment of new subjects for a
3-year period. Once enrolled, all subjects were followed up for
12 months, during which time quarterly face-to-face interviews
were conducted by the research coordinator to collect data on
both primary employment variables and secondary outcomes
measures. Research coordinators and clinical staff were not
blinded to treatment condition. Coordinators participated in an
intensive 3-day training course on study measures and proce-
dures at study initiation, and in 3 additional training workshops
throughout the course of the study, as well as weekly and
monthly study conference calls where measurement issues
were discussed and reviewed.
All participants were referred for benefits counseling on
enrolling in the study. Social Security benefits information was
available through local Work Incentive Planning and Assis-
tance projects, and veterans benefits information was made
available through Paralyzed Veterans of America National
Service Officers at the local VAMC SCI centers. These refer-
rals allowed participants the opportunity to learn about their
current benefits, understand the role of work incentives and
protections of disability benefits, and evaluate the impact that
employment could have on their disability benefits. Veterans
were notified that their VA benefits are protected while partic-
ipating in CWT SE.
Primary Endpoint
The primary endpoint was competitive employment, mean-
ing a paying job earning at least minimum wage in the com-
munity. Volunteer work and sheltered employment did not
qualify as employment for the purposes of the present study.
Measures
The following data were obtained through subject interviews
and chart extraction: sociodemographics (self-reported race/
ethnicity, sex, date of birth, educational level), date of the SCI,
medical and psychiatric comorbidities, financial information,
employment history, VA and Social Security benefits informa-
tion, and health, social, vocational, functional, and psycholog-
ical issues as assessed by the Veterans RAND 36-Item Health
Survey,25 Quick Inventory for Depressive Symptomatology–
Self-Report,26 and Craig Handicap Assessment and Reporting
Technique.27
The IPS Fidelity Scale28 was used to measure the adherence
to the SE model. The Fidelity Scale is a 15-item instrument that
divides into 3 subdivisions (staffing, organization, services) to
assess several domains of SE. Each item was rated on a scale
of 1 to 5, with higher numbers indicative of criterion SE. The
total score for the scale is calculated by summing the item
values, for a maximum value of 75. Bond et al29 determined
that programs scoring greater than 65 are consistent with IPS
(good implementation), those scoring between 56 and 65 are
partially consistent with IPS (fair implementation), and those
scoring less than 56 are not IPS programs (not SE). The
published internal consistency coefficient for the whole instru-
ment is .83, and the 4 subscales’ coefficients have ranged from
.55 to .70.29 Reviews were conducted every 6 months at each
study site by experts in the tenets of evidence-based SE.
Power Analysis
Power analyses performed before study commencement in-
dicated that a total of 126 subjects completing the study pro-
vided at least 80% power to address our primary research
objective using logistic regression analysis of our primary
study outcome, employment. This sample size estimate was
based on a moderate effect size (odds ratio2.0),  of .05,
2-tailed.
Statistical Analysis
Continuous parameters were reported as mean  SD, and
discrete parameters were reported as a percentage. Data were
explored for departures from normality by standard descriptive
statistics. In the event data were observed to not reflect a
normal distribution, group comparisons were made with the
Student t test or Wilcoxon rank-sum tests with normal approx-
imation, where appropriate, for continuous data, and the Pear-
son chi-square test or Fisher exact test, where appropriate, for
categorical data. Rates of competitive employment are pre-
sented as percent employed per group with 95% Wald confi-
dence intervals (CIs) with normal approximation, and were
performed with an intent-to-treat approach—all randomly as-
signed subjects for whom data are available contributed to
employment analyses. For the analysis of employment charac-
teristics (wages, time worked), the sample was restricted to
those subjects who obtained competitive or any type of paid
employment. Rate ratios and 95% CIs were calculated using
conditional maximum likelihood. Effect sizes calculated for
employment outcome data included rate ratios, and Cohen’s d
for continuous data, and Cramer’s  for categorical data, where
appropriate. All analyses were performed with SAS version
9.2.a
RESULTS
Participant Characteristics
A total of 201 subjects, with a mean age  SD of 48.39.9
years, were enrolled and completed baseline and 1-year fol-
low-up interviews in the SCI VocationaI Integration Program
(SCI-VIP) study. During the course of the study, there were 3
interventional sites and 3 observational sites that contributed
subjects, with enrollment that ranged from 6 to 65 subjects per
site depending on the period the site was open for enrollment.
The characteristics of the study sample are shown in table 1.
Subjects were primarily men (n192, 95.5%), and half were
white (50%, n100), followed by African American (n77,
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38.0%) and Hispanic (n8, 4.0%). Subjects had a mean  SD
of 13.42.2 years of education, and they had sustained their
SCI a mean  SD of 12.411.2 years before enrollment.
Eighty-five (43%) of the subjects were divorced, 54 (26.7%)
were married, 39 (19.3%) were never married, and the remain-
ing 23 (11.4%) were either separated, widowed, or cohabitat-
ing.
Twenty-six (13%) subjects in the sample received Supple-
mental Security Income, and 120 (59.9%) received Social
Security disability insurance. More than half of the study
sample received VA benefits (n116, 57.4%), and of those
subjects, 97 (83.7%) received service-connected benefits.
Among those receiving VA benefits, 49 (42.2%) were receiv-
ing service-connected benefits for SCI, and 9 (7.8%) were
receiving service-connected benefits for individual unemploy-
ability. Among subjects receiving VA benefits, 41 (35.3%)
reported receiving a non–service-connected pension. No sub-
jects were competitively employed at baseline. There were 2
subjects with noncompetitive employment at baseline (transi-
tional work experience and sheltered workshop).
Almost half the sample had paraplegia (n95, 47.3%), with
the remainder having either high (C1-4) tetraplegia (n69,
34.3%) or low (C5-8) tetraplegia (n33, 16.4%). The Ameri-
can Spinal Injury Association (ASIA) uses an international
classification rating system, the ASIA Impairment Scale (AIS),
to categorize SCIs in terms of the amount of sensation and
motor strength.30 Most subjects were classified as being “com-
plete” on the ASIA scale, meaning no motor strength or sen-
sation (AIS A; n66, 33.3%), followed by motor incomplete–
high muscle strength (AIS D; n58, 29.2%), motor
incomplete–low muscle strength (AIS C; n37, 18.3%), sen-
sory incomplete (AIS B; n27, 13.4%), and normal (AIS E;
n10, 5.0%). When ASIA ratings and neurologic levels were
combined to reflect varying impairment levels, 35 subjects
(17.3%) in the sample had high tetraplegia with an AIS of A,
B, or C; 19 subjects (9.4%) in the sample had low tetraplegia
with an AIS of A, B, or C; 77 (38.1%) had paraplegia with an
AIS of A, B, or C; and 68 (34.2%) were AIS D or E regardless
of neurologic level (table 2).
More than one third of the subjects’ SCIs were caused by a
motor vehicle collision (n79, 39.1%), followed by a gunshot
wound (n33, 16.3%) or a fall (n28, 14.9%). Co-occurring
injuries and comorbidities were categorized according to pub-
lished examples from the National Institute on Disability and
Rehabilitation Research SCI Model Systems.31 Coinjuries as-
sociated with SCI included fractures (n45, 22.3%), loss of
consciousness (n36, 17.8%), and head injuries (n30,
14.9%). The most common medical comorbidities were hyper-
tension (n58, 28.7%) and diabetes mellitus (n28, 13.9%).
The most common psychiatric comorbidities were depression
(n65, 32.2%) and substance abuse or dependence (n57,
28.2%).
Fidelity Assessments
The 3 SCI-VIP sites providing SE were evaluated every 6
months using the 15-item IPS Fidelity Scale. No differences in
Table 1: Demographic Characteristics at Baseline (N201)
Characteristics
SE
(n81)
TAU-IS
(n76)
TAU-OS
(n44)
Age (y) 48.79.8 49.89.8 45.19.9
Education (y) 13.12.3 13.51.9 13.51.9
Race
White 37 (45.7) 33 (43.4) 30 (68.2)
African American 29 (35.8) 37 (48.7) 11 (25.0)
Hispanic 5 (6.2) 1 (1.3) 2 (4.6)
Other 10 (12.3) 5 (6.6) 1 (2.2)
Marital status
Married 30 (37.0) 15 (19.7) 9 (20.5)
Divorced 28 (34.6) 34 (44.7) 23 (52.3)
Other 23 (28.4) 27 (35.5) 12 (27.3)
VA benefits 50 (61.7) 43 (56.6) 23 (52.3)
Service-connected
benefits for SCI 19 (23.8) 15 (19.7) 15 (34.1)
If yes, service
connected 100% 16 (76.2) 13 (86.8) 12 (92.3)
No SC/NSC SCI benefits 26 (32.1) 20 (26.3) 10 (22.7)
Non–service-connected
pension 18 (22.2) 18 (23.7) 5 (11.9)
Monthly NSC amount ($) 1024482 986421 530625*
SSI 10 (11.9) 11 (14.5) 5 (11.9)
SSDI 45 (53.6) 46 (60.5) 30 (71.4)
Neither SSI/SSDI 26 (32.1) 20 (26.3) 10 (22.77)
NOTE. Values are mean  SD or n (%). Reported statistic is a result
of either Student t test or 2.
Abbreviations: NSC, non-service-connected; SC, service-connected;
SSDI, Social Security Disability Insurance; SSI, Supplemental Secu-
rity Income.
*Statistically significant association between SE and TAU-OS
(P.05).
Table 2: Clinical Characteristics at Baseline (N201)
Characteristics
SE
(n81)
TAU-IS
(n76)
TAU-OS
(n44)
Cause of injury
Motor vehicle collision 30 (35.0) 28 (36.8) 21 (48.8)
Fall 14 (17.3) 9 (11.8) 5 (11.9)
Gunshot wound 15 (18.5) 12 (15.8) 6 (14.0)
Average time since injury (y) 10.711.3 12.411.6 15.210.2*
FIM total 98.923.8 98.223.7 101.027.3
AIS
A 26 (32.5) 20 (26.3) 22 (50.0)*
B 11 (13.8) 13 (17.1) 3 (6.8)
C 18 (22.5) 18 (23.7) 1 (2.3)
D 25 (31.3) 21 (27.6) 12 (27.3)
E 0 (0.0) 4 (5.3) 6 (13.6)
AIS and neurologic level
High tetraplegia, AIS A, B, C 12 (15.0) 13 (17.1) 10 (22.7)
Low tetraplegia, AIS A, B, C 5 (6.3) 10 (13.2) 4 (9.1)
Paraplegia, AIS A, B, C 38 (47.5) 27 (35.5) 12 (27.7)
AIS D/E 25 (31.3) 25 (32.9) 18 (40.9)
Medical comorbidities
Hypertension 26 (32.1) 22 (28.9) 10 (23.3)
Cervical spondylosis 8 (9.9) 7 (9.2) 0 (0.0)
Heart disease 4 (4.9) 5 (6.6) 2 (4.8)
Degenerative joint disease 4 (4.9) 5 (6.6) 2 (4.7)
Spinal canal stenosis 14 (17.3) 11 (14.5) 2 (4.7)
COPD 2 (2.5) 1 (1.3) 2 (4.7)
Diabetes 13 (16.1) 12 (15.8) 3 (7.0)
None of above 43 (53.1) 38 (50.0) 23 (53.5)
Mental health comorbidities
Depression 28 (34.6) 26 (34.2) 11 (25.0)
Bipolar disorder 1 (1.2) 0 (0.0) 1 (2.3)
Substance abuse 23 (28.4) 24 (31.6) 10 (22.7)
Anxiety disorder 1 (1.2) 3 (3.9) 0 (0.0)
NOTE. Values are mean  SD or n (%).
Abbreviation: COPD, chronic obstructive pulmonary disease.
*Statistically significant association between SE and TAU-OS (2,
P.05).
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Fidelity scores over time or between sites in these biannual
visits were observed during the study period (F7,180.8,
P.619; range, 59–68). A review of each site’s fidelity ratings
suggests significant achievement toward good SE implementa-
tion. As a whole, site fidelity scores averaged 63.42.5, which
falls within the upper portion of the “fair” range. Fidelity
scores for staffing (12.80.5), organization (11.61.6), and
services (38.91.5) demonstrated little change over the study
period.
Randomization and Attrition
Of the 201 subjects who completed baseline and follow-up
interviews, 81 (40.3%) were randomly assigned to the SE
group, 76 (37.8%) were randomly assigned to the TAU-IS
group, and 44 (21.9%) were in the TAU-OS group (fig 1).
Subjects in all 3 conditions reported at least 1 visit with a VR
provider. Subjects in the SE group had an average of 3.5 VR
provider visits, and subjects in the TAU-IS and TAU-OS
conditions had an average of 1.3 and 1.6 VR visits, respec-
tively. Retention by site at 1 year ranged from 67% to 97%,
with higher enrolling sites experiencing the least attrition.
Subject attrition was defined as any subject who either
officially dropped out of the study or did not complete the
12-month interview. For the first 12 months of the study, the
attrition rate was 12.4% (25/201). Of the 25 subjects who did
not complete the first year of study participation, the reasons
for study withdrawal were early exit/loss to follow-up (n16,
64.0%), followed by withdrawal by investigator (n5, 20.0%)
and subject withdrew (n4, 16.0%). Attrition among SE sub-
jects (n14, 17.3%) was significantly higher when compared
with TAU-IS subjects (n7, 9.2%; P.138) but not the
TAU-OS group (n4, 9.5%; P.183).
Comparison of Treatment Groups on Employment
Our primary outcome variable, employment, was defined as
competitive employment obtained after the baseline interview.
Employment rates are presented in table 3 for subjects com-
pleting year 1. Among the 201 subjects, 35 subjects (17.4%)
accounted for 90 total jobs. The rate of employment for SE
subjects was significantly greater (29.6%; 95% CI, 20.8–40.4)
than that of either the TAU-IS group (11.8%; 95% CI, 4.6–
19.1; P.003) or the TAU-OS group (4.8%; 95% CI, 0.5–16.7;
P.002). When employment was restricted to competitive
employment only, SE subjects significantly accounted for 50
(69.4%) of 72 jobs and were significantly more likely to
achieve employment (25.9%; 95% CI, 17.6–36.5) compared
with either TAU-IS subjects (10.5%; 95% CI, 3.6–17.4;
P.008) or TAU-OS subjects (2.3%; 95% CI, 0.0–12.9;
P.002) (see table 3; fig 2).
Fig 1. Consolidated Standards of Reporting Trials graph.
Table 3: Employment Rates During Year 1 Among Those Subjects Obtaining Employment
Variable
SE
(n81)
TAU- IS
(n76)
TAU-OS
(n44)
Overall employment
Total jobs 60 (NA) 28 (NA) 2 (NA)
Unique subjects with job 24 (29.6) 9 (11.8)* 2 (4.8)†
Employment rate 29.6 (20.8–40.4) 11.8 (4.6–19.1)* 4.8 (0.5–16.7)†
Rate ratio NA 2.5 (1.2–5.7)* 6.5 (1.8–40.9)†
Competitive employment
Total jobs 50 (NA) 21 (NA) 1 (NA)
Unique subjects with job 21 (25.9) 8 (3.6)* 1 (2.3)†
Employment rate 25.9 (17.6–36.5) 10.5 (3.6–17.4)* 2.3 (0.0–12.9)†
Rate ratio NA 2.5 (1.1–5.9)* 11.4 (2.1–238.4)†
NOTE. Values are n (%) or rate ratio (95% CI) for the comparison of SE vs TAU-IS and SE vs TAU-OS. No percentages (NA) are given for Total
jobs, as subjects were allowed to have multiple jobs and there is no expressed denominator.
Abbreviation: NA, not applicable.
*Statistically significant association between SE and TAU-IS (2, P.05).
†Statistically significant association between SE and TAU-OS (2, P.05).
Fig 2. Twelve-month employment rates during year 1.
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Analyses comparing the 3 groups on wages earned and hours
worked and job endings were restricted to participants who
obtained competitive work or any paid work. For these sub-
jects, who obtained paid employment postbaseline, their wages
earned per week and their hours worked were analyzed by
treatment group (table 4). Subjects in the SE group earned
significantly less per week than subjects in the TAU-IS group
($233.9279.0 vs $267.3462.5, P.000) but significantly
more than those in the TAU-OS group ($233.9279.0 vs
$150.00.0, P.208). Subjects in the SE group worked sig-
nificantly more hours per week (22.014.6) than those in the
TAU-IS group (17.014.6, P.000), but not those in the
TAU-OS group (16.00.0, P.489).
The mean duration SD of the 90 jobs was 19.914.7 weeks.
Of those 90 jobs, 24 were ended for the following reasons:
seasonal or contract with the customer completed (n15, 62.5%),
quit (n4, 16.7%), fired (n1, 4.2%), and other reason (n3,
54.2%). Forty-seven job categories were identified ranging from
general labor to health/leisure. The most common job types were
general labor (21.3%), clerical (17%), and sales (12.8%). There
were 80 documented instances of missed work. More than half
were attributable to medical issues (56.3%), followed by nonmed-
ical extraneous reasons (15.0%), family problems (18.8%), leisure
time (7.5%), and transportation problems (2.5%). Among docu-
mented medically related instances of missed work, primary rea-
sons listed were leg and back pain (46.7%), cellulitis (17.8%), and
illness (8.9%). No subjects reported pressure ulcers or urinary tract
infections as reasons for missed work. Bowel issues were not
listed as a separate category among the response options for
reasons for missed work, although no subjects listed bowel-related
issues when specifying “other” reasons for missing work.
Comparison of Treatment Groups on Employment:
Intent to Treat
The analyses comparing all groups on wages earned and
hours worked were then expanded to include all participants
regardless of whether they obtained competitive work or any
paid work. When all subjects are considered, subjects in the SE
group (n81) earned more per week than subjects in the
TAU-IS group ($69.3209.3 vs $31.7325.1, P.387), al-
though this difference was not significant. However, subjects in
the SE group did earn significantly more per week than subjects
in the TAU-OS group ($69.3209.3 vs $6.80.0, P.001).
Subjects in the SE group worked significantly more hours per
week (6.51.5) than subjects in both the TAU-IS group (2.0
1.6, P.001) and the TAU-OS group (0.70.0, P.001).
The rate of competitive employment to any paid employ-
ment was 80.1% (ie, 72 of 90 jobs were competitive employ-
ment) for the study as a whole. Among the sites, 2 interven-
tional sites with competitive employment rates of 84.6% (22/
26) and 89.5% (34/38) clearly contrasted with the remaining
sites that had competitive employment rates that ranged be-
tween 62.5% (15/24) and 50.0% (1/2). Not surprisingly, sites
with higher competitive employment rates demonstrated higher
wages per week (Kruskal-Wallis 27.6, P.056) and hours
worked per week (Kruskal-Wallis 218.5, P.000).
DISCUSSION
This study demonstrated that SE was more effective than
standard vocational care in improving employment outcomes
for veterans with SCI who wished to return to work. Veterans
with SCI who received SE services were significantly more
likely to return to work than those who were referred outside
the SCI centers for standard VR services. To the best of our
knowledge, this is the first and only study to demonstrate that
persons with serious physical disabilities, namely SCI, can
benefit from SE approaches.
Veterans who received SE were 2.5 times more likely to
achieve employment than those who received TAU, which may
have included referral to conventional VR services, at inter-
ventional sites. When veterans who received SE are compared
with those who had no exposure to SE in their SCI centers (the
TAU-OS group), they were over 10 times more likely to
achieve employment. It is quite likely, and consistent with our
Table 4: Employment Characteristics During Year 1 Among Those Participants Obtaining Overall Employment
Employment Characteristics
SE
(n24)
TAU-IS
(n9)
TAU-OS
(n2)
Mean  SD Mean  SD (d) Mean  SD (d)
Total jobs 60 (NA) 28 (NA) 2 (NA)
Length of employment (wk) 17.313.1 24.816.0* (.51) 6.13.8† (.51)
Wages per week ($) 233.9279.0 267.3462.5* (.09) 150.00.0 (.43)
Hours worked per week 22.014.6 17.014.6* (.34) 16.00 (0.58)
Days worked per week 3.31.8 3.31.8 (.00) 2.00.0* (1.02)
Hours missed per week 0.32.0 2.26.3* (.41) 0.00.0 (.21)
n (%, V) n (%, V) n (%, V)
Total no. jobs left 17 (28.3) 6 (21.4, .024) 1 (50.0, .013)
Reason for job ending
Quit 2 (11.8) 2 (33.3)* 0 (0.0)
Fired 1 (5.9) 0 (0.0) 0 (0.0)
Laid off 1 (5.9) 0 (0.0) 0 (0.0)
Seasonal/contract completed 12 (70.6) 2 (33.3) 1 (100.0)
Other/unknown 1 (5.9) 2 (33.3, .48)* 0 (0.0)†
NOTE. Values are mean  SD or n (%). No percentages (NA) are given for Total jobs, as subjects were allowed to have multiple jobs and there
is no expressed denominator. Effect sizes for the comparison of SE vs TAU-IS and SE vs TAU-OS are Cohen’s d or Cramer’s V, where
appropriate. A separate comparison of “Quit” as the stated reason for job ending between SE and TAU-IS groups was performed using a 2.
The Wilcoxon rank-sum test was used to test wages due to the observed nonparametric distribution.
Abbreviation: NA, not applicable.
*Statistically significant association between SE and TAU-IS (Student t test or 2, P.05).
†Statistically significant association between SE and TAU-OS (Student t test or 2, P.05).
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clinical observations, that the presence of SE in the treatment
setting elevated the awareness and attention to vocational is-
sues and outcomes in general. At centers where SE was of-
fered, the clinical providers were more likely to ask their
patients about employment status and interest level in pursuing
VR, whereas in centers where only standard care was in place,
it is unlikely that there was a detectable change in provider
behavior related to vocational issues. This finding supports the
positive effects of having a vocational program in place within
the setting where patients with SCI receive their care.
To our knowledge, there are no other published studies on
employment rates for persons with SCI after VR programs. This
study demonstrates that 1 method of VR, SE, which follows a
well-prescribed and intensive method service delivery, has utility
within the medical rehabilitation setting. Given the complexity of
issues and barriers faced by individuals with SCI, there may be
many reasons why SE has benefits for this population over con-
ventional methods of VR. For one, this model involves integrating
vocational services within the medical rehabilitation health care
setting. This integration meant that the interdisciplinary health
care team, which included the VR specialist, could identify and
address barriers with the veterans as they began a job search, as
well as after the job was obtained and new issues emerged. In
more traditional models of VR, a referral to an outside VR service
provider is made at the conclusion of the care episode, with little
linkage between VR and the teams that address the health care
needs of persons with SCI.
Our study did not compare SE to another new model of VR. Our
intention, rather, was to compare a novel method of VR, SE, with
typical practice. It has been our observation that when veterans are
referred to providers or agencies outside the SCI center, relatively few
of them actually receive any VR services. This is supported by our
study finding that veterans in the SE group had twice as many VR
visits than those who were referred outside the SCI center for voca-
tional care. This observation would seem to suggest that there are
issues that impact successful access to VR for persons with SCI that
negatively affect service provision and thereby outcomes. It may be
that if veterans are able to access and receive an adequate amount of
vocational care, those services would be helpful in returning them to
work as long as they are an integral part of their overall health care or
treatment plan. This line of reasoning is worthy of more focused
investigation.
The employment rate of veterans with SCI receiving SE in this
study does not reach the employment rates reported for persons
with SMI (see Introduction). There could be several possible
explanations for these findings, including differences in popula-
tions, fidelity of the experimental condition, timing of services, or
a combination of these factors. Perhaps the most obvious would be
that this is attributable to the distinctions between these popula-
tions. Veterans with SCI may have co-occurring mental illness,
traumatic brain injury, substance abuse, homelessness, and possi-
bly a history of legal problems. However, they have multiple
significant additional challenges related to their SCI. These may
include bowel and bladder dysfunction with possible inconti-
nence, risk for pressure ulcers, neuropathic pain syndromes, im-
paired mobility requiring wheelchair or other assistive devices,
and impaired arm function. With the assumption that the EBP-SE
model is disability neutral in mind, the experimental design did
not include or study any modifications to the model specific to the
SCI population. More research is needed before attributing differ-
ences in outcomes to population-specific factors.
There is reason to suspect that the lower employment rates
are attributable to the less than optimal implementation of the
SE model in this novel population than in populations where
the model has been established and widely practiced over the
years. The study was able to achieve fair SE implementation
applying SE principles for the first time, to the best of our
knowledge, in the SCI setting, meaning there was partial im-
plementation of the SE principles. Since high fidelity (ie, full
implementation) has been consistently linked to higher em-
ployment outcomes in the mental health population,32 it could
be that with further experience and penetration of the model
into the SCI system of care, both higher fidelity and associated
higher outcomes would be achieved. Further implementation
and research are needed to draw conclusions here, but the
findings are encouraging in terms of looking toward the future
for improving outcomes with better implementation in this
population.
Finally, the present study’s sample was largely a chronic SCI
population who had been living with both SCI and unemploy-
ment for many years. Our preliminary baseline data from this
ongoing trial indicate that most (72%) of our sample of em-
ployment-seeking veterans with SCI had never been employed
postinjury, a figure that is consistent with the low rates of
employment found in community samples of persons with SCI.
It would be interesting to see whether better outcomes are
achieved when SE is offered closer to the time of the initial
injury, before social disenfranchisement and reliance on dis-
ability benefits become a more ingrained pattern of living.
In our study, most employment outcomes comprised part-time
jobs with earnings that would be considered less than substantial
gainful activity by Social Security definitions. At this exploratory
stage of model use in this population, we established no a priori
targets for defining successful employment and attempted to be
consistent with the SE principle of consumer choice in regards to
the goals for both the type and amount of work preferred by the
veteran participants. Anecdotally, we know there were some cases
where participants clearly voiced to their VR counselor that they
preferred to work only a minimum number of hours because they
did not want to lose their Social Security benefits. With most of
the sample receiving Social Security benefits, veterans benefits, or
both, there would be a significant financial disincentive for them
to pursue full-time employment. In the case of Social Security
Disability Insurance for example, individuals may only work for 9
months earning above substantial gainful activity before benefits
are jeopardized. Assisting a group with such a severe disability
and heavy reliance on subsidy was anticipated to be challenging in
reaching any level of employment outcomes. We acknowledge
that this level of employment, being less than full-time work with
low earnings, may not be representative of the optimum level of
employment outcomes that could be achieved with better imple-
mentation of the evidence-based SE model in SCI. We also feel
that further investigation of outcomes in relation to benefit status
may elucidate what meaningful and attainable employment goals
can be anticipated for various groups of veterans with SCI.
Study Limitations
Potential limitations of this study include the study population,
definition of employment, and geographic regions selected for
enrollment. The study included primarily male veterans, who may
or may not be reflective of the general SCI population regarding
potential for employment. It is possible that the experience of
women with SCI may not be accurately represented by our study
outcomes. Our study population was recruited within large urban
centers where transportation may be easier and employment op-
portunities may be better for individuals with SCI than in more
rural areas. Therefore, our results may not be generalizable to all
veterans with SCI. Additionally, although our study design used a
randomized, controlled trial approach, the second control group
was not randomly assigned. Comparisons made between TAU-OS
subjects and SE subjects should be interpreted in this light. Al-
though lacking in power to perform a fully stratified analysis, site
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variation for the primary outcome “competitive employment”
among randomly assigned SE participants was noted. Further-
more, there was a difference in the amount of vocational services
received by the SE versus the TAU groups. This was most likely
a reflection of differences in the paradigm of care between groups.
The SE model is a more intensive, individualized, and integrated
model of care compared with the TAU groups. We sought to
adhere as closely as possible to real-world conditions for this field
trial and not artificially alter the TAU condition, but it could be
that more vocational care, regardless of the model used, could
have resulted in improved outcomes. We believe this merits fur-
ther investigation, but maintain that integrated and individualized
services are likely a critical component of program success.
CONCLUSIONS
SE was shown to be an effective means of improving em-
ployment outcomes among veterans with SCI as compared
with standard care that involved referrals to VR outside the SCI
centers. This finding argues strongly for integrating VR within
the medical rehabilitation setting for veterans with SCI. Further
research is warranted to investigate issues that are likely related
to VR outcomes, including improving access to services as
well as the optimal timing and intensity of services.
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